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tzm\mm immt i < c / t a < i . 2** & « * Kft * > 

Ho 

im$tm 2 J nflEKf b* > * ;L*M<DMJ*(* 1 -50 M mT' 
c k*»«i:-r*»l**a i JIfcE»DK{L1*8iS 

3 ] ME* >yxf>H«^tt»»«(4 * > 

l «S^tiS2StcEttOK{t1*jBI«««?ftaws 0 

^?£le J: t) ^**EE;fr/J5£R38Jt#6. 0 x 1 0" * Pa -m i n/ fi 
mtt±TSJC**T ^y^XfVHffttlWfiOSffi 
JCfflfltJtKC/T a<1.2frB/a3Kft*V*Jl/«*» 

MM** 5 ] Suffix v^-r^iim^ttJIttfSJi* > 
[0 0 01] 

^ tc ffl l ^ ft 2> W^ffi. £ L T »£SSH tc 

« v > * «{t»jii»a*^F 3ssi*»s^ cfc tf * (o «a£* m \c 
[0002] 

> (W) #SD6*lT*5*), > if 

i^fta6, &r&lc&^T$>m&tf'P%:<, £ft. mfU£& 

[0 0 0 3] hU^iA-^>^Xf>i(OS® (nJS 

as) ^mtm^m. mfS.Lrzy-r^^>ht>mm^s2 

- 1 47055^*Mc ^ntO^o 
[0 0 0 4 ] $ft % *U*SAli*fcK:«llira61-250927^ 

HLft c 
[0 0 0 5] 



(2) fifB9¥8-6 4 1 1 0 
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[0 0 0 6] £ft, fcLTKWfiO«^ 

[0 0 0 7] Sfc, «FI»BH52-147055^«tCia^*n 

l^olcy^pOh ««OH»^lcx*«ia A ft fe 

[0 0 0 8] g;ft, W^aS61-250927^^$H-Pffl*O, 
MOIltO«Sk:A«?tttt1M( (WAHTT i C) ** 

[0 0 0 9] ^dx\ m^atmso/hSft. **ft, 
[0010] *»Mtt»j»ttK:«n. Hv^^ttis-efe 

[0 0 1 1 ] 

^ U 7 x > (Mo) ©Affile ^ £ XT i ) , * > * )V (Ta) 

[0 0 12] £ft. aSKiRfkMM«r«BLft*?ffiH 

(W:4. 54eV. Ta:4. 01eV x Mo: 4. 03eV. TiC:3. 25GV. Zr 
C:3. OeV. NbC:3. 50eV, TaC:3. 40eV. HfC:3. 40eV) 0 * 

^ SuE^^Mb^^ftfiE^^O^li^^Sl^ 
(W:3380°C. Ta:2998°C. Mo:2617°C. TiC:3450°C, ZrC: 
3830 o C. NbC:4170°C. TaC:4160°C. HfC:4180°C) 0 S 
ft> SSJSSfemE^K^SfffplC^tiWT-PftSo 
[0013] c<D£?icm*%fmcmnri^±ic, 

[0 0 14] *58W{iHuE*PM(cSc5l>T^:^nftfeO 

50 *=Fmmmz&^T, mm{mmimmt^<c/T 



(3) 

3 

a <i. 2frt>f£z>m<t& yztmr-hzc titmktir 
[0015] *fc, mmm<mm<DmB*\~soiimtL 

[ooi6] *^KoK{twM«fflm?ss(*rw^oia3g 

«t 9BM*l£t)/JlimmmttG. OxlO- zpa-min/pmtU: 

tti <c/Ta <i. 22^ >2>m&wm~?% 

[0 0 17] Sfc. ^V^X^Viia^tt^^^V 
[0 0 18] 

[fMn m^4>T?T a C 2 H2#x 

[0 0 19] ^tOS, 3R»*£E*/J«aia**6.0XlOr 20 
2Pa-min//xmW±T?SlicS:l4-r*>yu--7 L ^ Affile <£ 
OTa^CaHa^fS^t, fcfi/SitK C /T a < 

[0 0 2 0] COfidtJtKC/T a<1.20Kffc*y* 

So 

[0 0 2 1] 

»oaffiu:«a*nfc»fi:#>*;i/ (t a o ffi<o*§/£ jo 

tfcC/T aOBl*KC/T a<1.2fcLftOtt, 
itC/T a AM WTOW'&ttflFKiafiaAt?*^*^^* 
TO&kHfcatK *&dUtC/Ta#1.2«±0»frtt 

**s^<o i &mmic x o s^osaois t a * 5 
[0022] ^>yxx>»m?»ww^o*s 

m*jH^fc*&tt«iiJcaa« < si: j f»-r<. fro««b 40 

[0 0 2 3] *«WO«ifi»ffi»c4BI/^T, Xffi*T*£H 
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T a IBWfc C2 HztfX^ALT. 

?aWW»0»a^««]t1 < C/T a <1. 2!b>6S«R 

0X10- 2Pa-min/pmW±fcbfc<0Wu 3K»*E*/J«« 
iSfi *<6. 0X10- 2 Pa ■ m i n/ mtc }g fc & I ti^ffi(0 T 
-a.CHW4»5*rj\ Ta2C«r$Cf2ffl (T a C + T 32 

(f2x10- ^a-min/fiiwSfifc-rntf il/^o 
[0 0 2 4] *3SHBfc*^T3R»+£E*fcttC2 

"To 

[0 0 2 5] *«WO«*W*#A*»COli^Ta 

[0 0 2 6] 1 . #tm 
S^^S (T U Z r. H f , T a, Nb® Mt^tt 

£LTO&£OJggfc TFigure of Merit (0/Te, 1t 
rcLQte&mmm, Te«4JS»E10- 5 Torr£&&S 
S) J «W«1.6X10- 3 , Z r Ctt1.5xi0- K T i C 
tti. 4X10" 3 . TaC&1.2xiO- 3 T^0, COffl^VJ> 

[0 0 2 7] «ft*«0«?*mi»^(D 
JSJBfcLT, a«0»»0«W«fe/h*V^TaC«*Bl 

> Men- h LT^m : ?)K#t1f14^o^T^b^o 
[0 0 2 8] 2 . IIBfcfi ffi 

T a C«<Ofej«fc:«jgttffcSjS6tt3R»*flHv^fco 
OTa*«^e-^teJ:0iMIILTIR««*. E«*X 
k LTC2H2lEl/^iC2H4 5SX*«XUfco StElC&SU 
S304*fiMLfc o MlOM^Ltti|gB B 0 iE 

[0 0 2 9] 3. H»SS*3<fctf^!K 
3-1 C2H2^X£D^-& 

[0 0 3 0] 
[Si] 
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I 

(4) ^¥8-6 4 1 1 0 

5 6 
TaCBS©£jS*fr (C,H, ©*§•&) 



k n 


£ & 


ffl-K 




mm 


m m 


* m 






tfa * 


EE * 


mm 




JS & 


m ^ 


0C) 


<kf) 


(Torr) 


(#) 






8-K-105 


500 


4 


4X10" 4 


10 


9.5 


0.95 


8-K-106 


500 


4 


4X10* 


10 


9.2 


0.92 


8-J-I09 


500 


4 


2Xl0r* 


16. 5 


6.8 


0.41 


8-K-109 


500 


4 


4X10" + 


5 


4.0 


0.80 


8-J-110 


500 


3 


2X10"* 


20 


3.4 


0.17 


8-J-108 


500 


4 


4X10- 4 


20 


6.4 


0.32 


[82] 





T a C$g<DW& { C 2 H 2 0>m^) 



* * 


(Torr •min/pm) 




(A) 


* « 
(deg.) 


(A) 


61$ (25gf) 
(kgf/mm*) 


ft H 




8-K-105 


4.2X10- 4 


TaC+Ta 2 C* 1 
(vw) 


4.453 


0.60 


140 






2.2 


8-X-106 


4.3X10- 4 


TaC+Ta 3 C* 1 
(vw) 


4. 454 


0.75 


110 




S ft 


2.2 


8-J-109 


4.9X10"* 


TaC 


4.463 


0.58 


150 






2.6 


8-K-109 


5.0X10" 4 


TaC 


4. 455 


0. 59 


150 


2000 




2.6 


8-J-110 


11. 8X L0~< 


TaC 


4.458 


1.20 


77 






6.2 


8-J-108 


12.5X10" 4 


TaC 


4.458 


0.94 


91 






6.6 



m A*«tifc r(CH,)/ Y (Ta). 

* 1 Ta 2 C(002)fcJ;r5(101)CDTaC(lll)iC^t"^^^lt(±l^T^^ o 
26 2 TaC (200) (2 G « 40.45° ). 



[0032] m»^<Dmt}tmmmmfrt>j£tbrcxmm 

mtty (C2H2) /y (Ta) *^2.6W±-ett^TT a 
CfflO^TfeSo Ifrf^RWU. 453-4. 463t»«»«tir 
t^ffi (4.455A) fcBtaWO, A««ftlt^ < fc« 
^CftftSftttftt^o ^>x^— (Scherrer) <DSA^*«> 

[0 0 3 3] *-s;xt?#)t»*rOX^* h;l/Otf- 



^^e»*46/£K3R.S^8-K-109OfflficJl:C/T a til. 17 

S^^OOOkg/rnm^&tK 
[0 0 3 4] 3-2 C2H4«TXO»fr 

^^io^tt^a 3 tc^To 

[0 0 3 5] 

40 S3] 
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K » 






* * 


* fit 


14 S 


^£(25gf) 








fi 












# 


(Torr-min/yni) 




(A) 


(deg.) 


(A) 


(kgfyW) 




8-J-106 


0 


Ta 




0.44* 3 


190 s3 




0 


9-J-109 


4.5x10"* 


Ta 




0. 96* 3 


89** 




1.8 


9-J-104 


9,8xl0" 4 


Ta 




1.16" 


78* 3 




4.0 


9-J-110 


10 X10- 4 


Ta 




1.04 s2 


82 s2 




4. 1 


9-J-112 


11.9X10- 4 


Ta 2 C+TaC(w) 




1.68 H3 t 0.60* 4 


51*', 140** 




4.9 


9-J-113 


16.7X10- 4 


TaC+Ta 2 C(w) 


4.448* 1 


0.90 H \1.L5* 3 


95"*, 74* 3 




6.9 


9-J-108 


21 X10" 4 


TaC+Ta a C(w) 


4. 457* 1 


0.55* 4 , 1.42* 3 


160*\ 60* s 


1800 


8.6 


9-J-107 


23. 5X10- 4 


TaC+Ta 2 C(w) 


4.453* 1 


0.59*\1.48* 3 


150* 4 , 58* 3 




9.7 



tt) A$f SS£ Jfc t (C H 4 ) / r (Ta) 0 

& 1 TaC e 252 Ta(llO)(2 0«38.38° ). 

=*3 Ta 2 C(lOl)(2 0«37.82° ) 0 5*4 TaC(200) ( 9 «40.48° ). 



[0 0 3 6] Xmm&tty (C2H4) /y (Ta) *M. 20 
1«TOiTa Cffi©#T*S*\ 4. 9ti^«^7n- F 
a(101)*«SI*nST a 2 Ctf±T\ ISMcH^T a C 
tfSSo A*fifi*Jt^6. 9-9. 7T-&T a C#3TC\ 
tCT a2CtfICoT^4c 

[0 0 3 7] TaC<D«?ffi»ttA**«*JtfcWLTfe 

[0 0 3 8] C2H20«-&k:ttSatC*«©T a C«W 

wensw. C2H4(o»-&ttSjEtt*fiv^feT a 2 c 
[0039] 3-3 mn^mtmt 

[0 0 4 0] N % *«B8o«JErtrttte:l3V^T, 
#71/ (Ta) tr^uy (C2H2) ^x^rSJStt-r* 

iS!« : F»i*W5H<Ofifi(i200-800 € CSJS. SiiBMKiO. 40 
05—5^m/minSaEi:-rs©*«8FS 

[0 0 4 1 ] »KZ»f*Blffi*CtieoT*«W(0*f*«*Jlt 
'«*Jt«»J4:«K:«W'r*o 

[0 0 4 2] ^S&#J 1 
♦itaiHW'ett^lSWWftfc Lti 1 1mm 

0. 3>r;l/glmn*. n-f/WQ#3&10. n^/Ugf^fi^S 

mm, ttffiffi&4ninE> ^>^Xf> (W) n^f ;b!7 ^ ^ 

*KffcW*03IS«*Ki:bT*BflE9 9%0#>#;l/ (T 

a) Sfc. E*S*XkLT««9 9%(DT^ 50 



\s~y (C2H2) *'x*ffli/^co 

[0 0 4 3] 3>f;l/7-f 5^VKDWJBffi^O«ft»l« 

KJStt^* V/U-f-f >yo*tttt, X^rtEE;^ 
1.3X10- 4 Pa, ^^;l/^^^^VhOrUje^:500 e C. T 

«^JE^J^:4X10- 2 Pa. -?u-7m&*50\l, 7u-7 
«at*0.5A, iSM^Jg^O. 3^m/minhLfco CCD^gff 3 
EE£|4X10- 2 Pa. J5KMaft0.3fim/mintt»»*ffi*/i« 
»j£jft= 1.3x10- iPa-min//zmT*feSo 
[0 0 4 4] W % ^a-74:«i«^e-A3IKBiOifi« 

[0 0 4 5] fit, 0 2tC^-rj;^^#y^X7^>=3 
-f/b^^vh l Oftjgffi£»J*3/tm©K{t#>#;l/ 
(T aC) M2^Sab/'c^ft^SaS J ?^W»3 

[0 0 4 6] ^>yxf>3-f;l/7^7^>h 1 
StcffiabfcT a Cl2(DMl:tC/Ta^t-^xl 

5. ffi«J±C/T a=l.17T*ofco 
[0 0 4 7] Mf B7?ffiT* #>^X-r>n-T;l/y^^^> 

wwftojwa^w^t-a^^^o^B^fflv^, be 

^1X10- 4 PaOX^rtTll^fco 
[0 0 4 8] »m?«^ttfcLT«fb»li«M«^» 

soiaft (°o , sAt* (w) , mmm (ha), 

;*>h<Dr£jg (°c) ttJtatiaW-eMSL, #14»JSS« 

(°o . mmnrn. (m), »©^hi wib) oem* 
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[0049] ttt, &ah*j (w) kwamm (m) 

fc©BB«*IH3teffilBAfcLT?RU Sfc, 7<<"7*y 
hr^Jg 0C) 4:«*f«8K (/*A) £<DM%*m4lcmm 
B £ LT^L/to 

[0050] mmmz 

m^tf-AUi^^4.5kW. ^»*E^J^2X10" 2 Pa. 
«a**0. 4/xm/mini: LfcWttttMK*SS0» 1 £|WJt»cD 

ffSLfto CO^**ff^2x10- 2 Pa. tfcjgBggO. 4 M m 
/m i n * ff /J5gl»58j* =5x10" 2 Pa • m i n/ M mT* 

[0 0 5 1 ] 3:7c, ^^XxVn-Y;!/?^ h<D 
WBiHldftllLfcT a Cl©ffl«JtC/Ta*t->"x 

[0 0 5 2] fit, ffilEHftffll fcn«O^St?Kffc 

w«*Ka«?ss^»so7-f-7^>hoiaa (°o , a 

A«^ (W) , SMrtEffi (pA), ^ffrBffiB (BfRSI) ic 
o^TH^fco W^fc?^ ^*>MflK CO , 

[0 0 5 3] Sfc. SAt^ (W) irttmiK (pA) 
fc©B«*B3fc:i«CiLTSU 
Mflg CO i:ft*f«»E (/iA) fcOBB«*BI 4 k=ttflR 
D t LT^L/co 

[0 0 5 4] ^#g#j3 

fil<075" # > 97 x v ^ ;l/ 7 -r ^ > h (Dftfflmc 
JHJP3 (i m<D T a CH««HLARfi:«III«H«?tt K 
ft^ratfco CQ^S^EE^xiO- 2 Pa. mOB&& 
0. 3^m/mintt3R»*BE*/J«lltiS*=lxiO- ^Pa-min/ 

[0 0 5 5] £fc. ^>^Xx>n^;l/7^ hcO 
MAStCttn Lfc T a C lOMit C/Ta^t-^x 

SMJtC/T a=1. 107?»ofto 
[0 0 5 6] fLT, ffifBHAfeffJ 1 £l^«W?£T«ft: 

ftMKM^ItW^y^r^^vhcoSJg CO . S 
Am^J (W) s t&MWlfc (/iA), ^ffrWBH (WfIB) £ 

(°o . mmnwt c^a) . f^wia («fbb) <o*s 

[0 0 5 7] ifc, SAl^J (W) kttM«aK Cm A) 
fcO««*B3fcffll*E4:l,T^U Sfc, ^-r^v 
hfift (°C) £Sfc*f1Kffi (/iA) kOHfi&BMlcttfll 
F t LTSLfCo 

[0 0 5 8] JtttMl 
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70 

LTT a Cil*ffl&*HLT^ftt\*:S 

[0059] ^lt, MiEsaiiWi fcn«o^rttt?#v 

(w) , tsamm (m) . aMW#im mn) ko^t 
■^fto w^fe^w^^vhia* (°o , st*f®S! (m 
a) , **i*m win) o»***4iciR-ro 
[ooeo] Rxmti (w) ks^m^ (m a) 

fcOIB«*H3fcttl*Gi:LT3SU 

hSfi (°C) £fflS«ME C/iA) 2:OHft«H4(c:att 

[0 0 6 1] Jt«ffJ2 
*Plf-AHtf3*4. 6kW, sSSf*EE;fc*2xlO- 2 Pa. /ft 
/S^jS^O. 42/im/mint LfcUtttttfttE*M0J 1 

*fls«Lfc 0 C^*^JE^i2x10- 2 Pa, «HBgfi0.42 
20 /xm/minfi^«*EE^/«M3Sfi=4.8xlO- 2 Pa-min/^ 

[0 0 6 2] £/c. ^^Xf^^^^yFO 
WHffi^ftllftT a Cl«l:C/Ta^-^x 

5. fifiRtfc C XT a =0.93-efeofc 0 

[0063] fit, tuie^ffiw i tmm<Djj&T\ m 
&xwti cw) , mmm (/*a) . ^^b$h mm) 

tcot^TP^/co M^fc^-r^^hiaa (°o . 35Sc» 
50 IS (/iA) > »*WfIH (WBB) Ott««rS4lc^-T 0 
[0 0 6 4] Jt«HW3 

fz 0 CO^»*JE^1x10- 1 Pa. rit«3g*0.3/xm/min(i 
^*^JE^/^cfliilJg-3. 3x10- \Pa-min//imTfeSo 

[0 0 6 5] ^fc, ^y^fynWo^yhtD 

^/IffitcSSU/'cT a C«03IB«]tC/T a**-^x 

40 5, fflrictbC/Ta=1.25^fcofco 

[0 0 6 6] tLT, tufB^SSCT 1 
WM«««^3!SW»«07-f^^>hojas (°C) , fi 
A«^7 (W) , »*f«SK (/iA) , ffftHVH (WW) ^ 
oi^TM^/to M^^-r^^^hiSJK CO . 
ME (M) ^ *»WIH (^Pb^) 03B**« 4 te^-To 

[0 0 6 7] 

[«4] 
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"7 V — it V kJStf 




-?\T op kv |hJ 




(C/Ta) 


CC) 


( H A) 






1.17 


2 4 0 0 


4 5 


8 0 . 5 




1.01 


2 4 0 0 


3 9 


7 2. 1 


^$£#13 


1 . 10 


2 4 0 0 


4 6 


7 8.3 


&&mi 




2 8 0 0 


2 2 


0,3 3 


ffc««2 


0.93 


2 4 0 0 


3 7 


6 9.2 




1.25 


2 4 0 0 


3 7 


7 6.1 



(7) 

11 



[0 0 6 8]i4^6W^>M«J;5^ HI— SAa^ftc 
«LT*»M<0*«ifl!l 1 . *Sfi»J 2 Mmc*fiS#] 3 li T 
a C«*fl6»MLT^*^W7-r 5^ > KO*OJt« 
«l'tcJtLT7-r^^>hOiaK* , fi<, 2«CU:<0j» 
•rttSK^S, #*«200«fit±*ciiipLTV^C i:* 

[0 0 6 9] «»«asisnfcT a C^coffl 

J&lfcC/T a 6<*»WO«HWnoJtttflW 2 , ItlSM 3 
[0 0 7 0] EI3fr&W5fr&cfc-MCx fp]— SAS^JU: 

»ltswii«u mmm3?*&ktmmi (w 

tl^o fct, m«20^A<03SSU«»*»«O*i:.Jt«! 
«[#»5tt*o Sot, mif20/iA<DJ»»«ffi*f#£ 

iaw*28ooici:t"*<ew3yft*tf. mufti k ftttffli 

2, ^M3t ? ti:y^^^>hiSjg^1800 o C'ecfc<. J± 
«091 (W7^7^>h^) <DSjg£9£>1000°C{g< 

[0 0 7 2] HSS#ij4 
*SISfiftJ t* tt#yWf>3^^7-f7^>h CD^il® 40 

[0 0 7 3]KfW>^;HOlf^l/im, 1 0 11 
rru 1 5fim, 3 0 ^ rru 5 0 /x m £ LfctWWu fJIB 

^ssftj i tmk<Dy5&vmt*->*fr cawtc/T a 

= 1.17) MOW|[^Aft«ftK{mBlttS*?Alttt» 
[0074] fit, K{t*v*;W«oiW*«a** 



h©S* CO % &AS* (w) . ttftfttdfc Cm A) > 

i&m co . ttmsK (M) > **b$ih own) <o*s 

5 tc^-To 
[0 0 7 5] 
[15] 



m m 


y j hi&jg 






(Mm) 


(TC) 


(fiA) 


mm) 


1 


2 4 0 0 


4 4 


77.3 


1 0 


2 4 0 0 


4 5 


8 1.6 


1 5 


2 4 0 0 


4 6 


8 8.5 


3 0 


2 4 0 0 


4 5 


9 5.8 


5 0 


2 4 0 0 


4 6 


10 0.4 



[0 0 7 6]85^^c.A^J;^c, ^>yxr>3 

[0077] /w?<D&&&mm<tmtm^m&tM-$ 

[0 0 7 8] Z>77.7->7 VhCDaffiK 

[007 9] mtmrnmnmimm^mm^mmns 

K^r # > «t y n -r )W -r 5 ^ > h to-asK^ffl l t 
[0 0 8 0] Sfc «jffi*Mifiaj-et4*>yx7 l v3i';u 
revtt, f-^rn riwbw, ¥*e««, ffl»»c^t> 
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[0081] mimmmxHtmmmt lts+has 
^m.^-L.w,t i,TWs Alu.tcDjzw.ffi.vmTKs.m 
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